HIGH SCHOOQOL PHYSICS
15t Semester

ASSIGNMENT #19 Name K,.Q,A.(

Work the following problems on circular motion showing all your work in the space

provided.

1. A mass moves in a circular path with a speed of 1.50 m/s and has a centripetal

AP / R. acceleration of 3.00 m/s>. What is the radius of the circular path of the mass?
QC,: U’-2 Vo= U2 Ans. = o 95!“7’\
4 e
<
2
[ - S / S
= Fhumt P ;S &Py
2 m / 2

ﬁf (& 2. A cord 0.75 m long exeri;s a centripetal force of 12.0 N on a whitling stone of

mass 0.15 kg tied to the end of the cord. What is the velocity of the whirling
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3. The earth orbits the sun at a distance of 1.50 x 10" m. What is the centripetal

Ao o aeeelesation of the earth in this orbit? What is the centripetal force and what
provides this force? (Mass of the earth is 5.98 x 10** kg% Xj'
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Work the following problems on circular motion showing all your work in the space
provided.

1. - An amusement park ride consists of a turntable of 2.00 m radius turning at
A f / R 7.00 X 107 revolutions per second. If a 70.0 kg child sits at the outer edge of the
turntable, what force is necessary to keep the child from sliding off? What is the
direction of the force?
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/f-fﬂ /2 72 A 2,00 kg object is attached to a 1.50 m long string and swung in a vertical circle
at a constant speed of 12.0 m/s. (a) What is the tension in the string when
the object is at the top of its path? (b) What is the tension in the string when the
object is at the bottom of its path? -

Ans. () SN
- ®_ R G A
e Se 7= .fﬁ.é’_.z,__,.c,{/

=20-GN

_ 2 _
=(= Q/(;Z) + L2938



Assignment #20

3. A carnival stunt rider rides a motorcycle down a ramp and around a "loop-the-
loop" as shown in the diagram. If the loop has 2 radius of 10.0 meters, what is the
minimum speed the rider can have at the top of the loop and avoid falling? The
mass of the motorcycle is 2.50 X 107 kg and the mass of the rider ig.95 kg.
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4, Friction provides the centripetal force necessary for a car o travel around a flat

circular race track. What is the maximum speed at which a car can safely travel
around a circular track of radius 80.0 meters if the coefficient of friction between

the tire and road is 0.357
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Work the following problems on torque showing all your work in the space provided.

1. Carefully draw a diagram for the following arrangement. A uniform bar AB,
- weighing 5.00 newtons, is 1.00 meters long and rotates about a fixed point C,
which is 40.0 cm from end B. A weight of 4.00 N is attached at end A and an

unkwf&i;attached at end B to produce equilibrium.
&  SF sopen
ﬁl A B
bp M =W 5a,— Lo =7
(a) What is the clockwise torque about point C?
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(b) What is the counterclockwise torque?
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(¢) If the bar is in equilibrium, how must these two torques compare?
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(d) What is the magnitude of the unknown weight attached to end B'?




Assignment #21

2. Carefully draw a diagram for the following arrangement. A bar AB, weighing
1.00 x 10% N, is 5.00 meters long. Its center of gravity is 2,00 meters from end A.
A weight of 8.00 x 10> N is attached at end A and a weight 6.00 X 10 N is

attached at end B. A — 3 i B
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Using A as the axis of rotation, what is the clockwise torque?
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What is the counterclockwise torque about point A?
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(d) How far from end A must the upward equilibrant force act to place the
bar in equilibrium? T
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Work the following problems on planetary motion showing all your work in the space
provided.

A 1. Kepler's law states that R*/T is a constant with a value of 3.35 x 10" m’/s>. How
» many years would it take a planet located five times as far from the sun as the earth
to orbit the sun? (Distance from the earth to the sun is equal to 1.496 X 10“ )
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/HQ 2. If we know that it takes Jug Jupiter 11.86 years to orbit the sun, what is the mean
distance Jupiter is from the sun? ‘ - 1]
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><\ 3. A satellite and the moon both obit the earth so we can apply Kepler's third law.
An isochronous satellite of the earth is a satellite the remains above the same point
on the equator of the earth. What is the height above the earth's surface for such a

satellite? (The distance the moon is from the earth is 380,000 km and it has a
period of 27 days.)
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Work the following problems on Universal Gravitation showing all your work in the space
provided.

1. A sphere of mass 75 kg is 15.2 meters from a second sphere of mass 97 kg. What
is the gravitational force of attraction between the spheres? -9
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2. What is the acceleration due to gravity (g) on the surface of Mars? If you weigh
587 N on the earth's surface, how much would you weigh on the surface of the
planet Mars? (Mars has a mass of 6. 37 x 10® kg and a radius of 3.43 x 10° m.)
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3. What would be the period of a 2.00 meter long pendulum on the surface of Mars?
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Work the following problems on Universal Gravitation showing all your work in the space /U @'ﬁ'f’
provided. /} o Ry "@3‘%
1. One of the moons of Jupiter is Callisto. It has a mean distance of 1.883 x 10 km
from Jupiter and has a penod of 167 days. What is the mass of Juplter’? -
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2, Calculate the velocity of a satellite that is 3200 km above the surface of the earth.
What is the period of such a satellite?
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3. What would be the speed and period of the satellite in problem #2 if the altitude

was reduced by 1/2 to 1600 km?
Ans. (a) ﬁgr 35 GG éwf
(b).__.._a ? § & 5 Sexc. -

V= Jé 67210 Y= 5 55 dzo 7
(6 BE m + 1BOo b0 0)
|5 738. %@m/
QT({€+/&>
Y .
7= 3| +5.6% S¢ec




